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In PrBa2Cu3O7−y (Pr123) single crystals grown by the flux method the kink in the
magnetic susceptibility χab(T ), connected with antiferromagnetic ordering of Pr, disap-
pears after field cooling (FC) in a field H ‖ ab-plane whereas the kink in χc(T ) remains
unchanged after FC in H ‖ c−axis. This seems to be connected with the coupling be-
tween the Pr and Cu(2) sublattices. The Curie constant C determined from the data
reported for superconducting Pr123 crystals grown by the traveling-solvent floating zone
(TSFZ) method (Zou et al, Phys. Rev. Lett., 80, 1074 (1998)) is about one half of
that for our flux-grown non-superconducting crystals. Thus, we propose that concen-
tration of Pr in TSFZ crystals seems to be about one half of the nominal concentration
for Pr123. Therefore, we propose that superconductivity in TSFZ samples is connected
most probably with the partial substitution of Pr by nonmagnetic Ba.
Recently Zou et al .1 reported the observation of bulk superconductivity (SC) for
PrBa2Cu3Ox (Pr123) single crystals grown by the traveling-solvent floating zone
(TSFZ) method. (Earlier traces of superconductivity were found for Pr123 thin
films.2) This result is in sharp contrast to earlier reports, in which it was gener-
ally accepted, that Pr123 is the only nonsuperconducting compound among the
orthorhombic fully doped RBa2Cu3O7−y (R =Y, rare earth) cuprates.
3
In this work we have studied the magnetic properties of high quality Al-free or-
thorhombic Pr123 single crystals grown in Pt crucibles by the flux method. Atomic
absorption spectroscopy analysis has shown that the Pt contamination does not
exeed 3·10−3 at. %. X-ray analysis has revealed single phase twinned orthorhombic
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material with lattice parameters a=3.868, b=3.911, and c=11.702 A˚.
The anisotropy of the magnetic susceptibility χ is clearly seen in Fig. 1; ∆χ/χab =
(χc − χab)/χab is ≈10% at T=300 K and increases with decreasing T to ≈60% at
T=15 K (see the inset of Fig. 1A). This value is considerably larger than reported
for crystals grown in alumina crucibles4 (≈10% at T=5 K) and is close to the value
reported recently for high quality Pr123 crystals grown in BaZrO3 crucibles
5.
We have unexpectedly discovered that the kink in χab(T ) disappears after field
cooling (FC) in a field H ‖ ab-plane, whereas the kink in χc(T ) remains unchanged
after FC in H ‖ c-axis. A possible explanation is connected with coupling of Pr and
Cu sublattices. (A theory of magnetic ordering in so called exchange-frustrated anti-
ferromagnets with two spin subsystems interacting only by the anisotropic pseudo-
dipole interaction has been recently proposed by S.V. Maleev.6) Pr ordering is
accompanied by a counter-rotation of the ordered Cu moments in bilayer with es-
tablishing of a non-collinear Cu ordering below TN
7. In our case freezing of the Cu
magnetic moments which lie in the ab-plane, by FC in H ‖ ab-plane hinders their
re-orientation and, hence, the AFM ordering in the Pr sublattice8. Our results may
be considered as evidence for the coupling of Pr and Cu(2) sublattices in Pr123.
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Fig. 1. (A) χ vs T and (B) |dχ(T )/dT | vs T for a Pr-123 single crystal. Lines connecting zero-field
cooled (ZFC) data (open symbols) are guides for the eye. Solid symbols represent the FC data.
The inset shows the anisotropy parameter (χc − χab)/χab vs T .
The values of µeff=2.9 µB and 3.1 µB were obtained for our crystal for H ||ab-
plane and H ||c-axis, respectively. Zou et al .1 report µeff=2.92 µB. At the same
time their χ(T ) values are approximately two times lower than ours and those re-
ported by other groups4,5 for non-superconducting samples, see Fig. 2. The value
of µeff was re-estimated
9 directly from the data of Zou et al .1 The estimation
gives µeff=2.09 µB and the Curie constant C=0.546 emu K/mol. This C value for
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Fig. 2. χ−1 vs T for flux grown and TSFZ1 Pr-123 single crystals. Solid lines - fits to the
Curie-Weiss law. Only some representative points are shown. For details see text.
Zou’s crystal is about one half of that for our flux crystal (1.04 emu K/mol and
1.19 emu K/mol for H ||ab and H ||c, respectively). Based on this result, we propose
that Pr occupies only about one half of the R sites (assuming for the TSFZ crystal
nearly the same Pr paramagnetic local moment as for the flux grown one). We pro-
pose that the other half is occupied most probably by the nonmagnetic Ba. It should
be noted, that recently SC with Tc ≈ 97 K was observed for Pr0.5Ca0.5Ba2Cu3O7−y
bulk samples prepared under high pressure10. Ba2+ has a larger ionic radius than
Pr3+, so the substitution of Ba on Pr site could give a natural explanation not only
for the superconductivity in the TSFZ Pr123 but also for the elongation of distance
between CuO2 planes observed by Zou et al.
1.
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